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Abstract 
This paper describes improvement of fuzzy logic model for powder combined electro 
discharge machining (PMEDM) method. The developed fuzzy version implements triangular 
and trapezoidal membership functions for fuzzification and centre-of-location technique for 
defuzzification processes. The technique parameters decided on as manipulate variables for 
experimental work were tool fabric, type of powder, concentration of powder in dielectric 
medium and height cutting-edge. The machining operation becomes carried out via using 
copper and graphite as electrode material on mild steel workpiece cloth. The powder 
additives used inside the experiment have been aluminum and silicon due to their notably 
exceptional electrical and thermal homes. The dielectric fluid used turned into kerosene. The 
response parameters selected are material removal fee and electrode wear price. Reaction 
surfaces are developed from the developed fuzzy device version. Additionally exemplar plot 
developed to examine the responses from fuzzy version and experiment. 
 
Keywords: Powder mixed electro discharge machining (PMEDM); Fuzzy logic; Graphite 
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INTRODUCTION 
Electo discharge machining (EDM) is a 
thermoelectric technique which erodes 
cloth from the paintings piece by a 
collection of discrete sparks among the 
paintings piece and the electrode. The 
manner has significant business use as a 
result of its capacity to produce 
geometrically complicated shapes as well 
as its potential to system tough substances 
which are extraordinarily hard to cut the 
usage of traditional techniques. In an effort 
to enhance machining performance many 
improvement efforts were executed. 
Powder mixed electric powered discharge 
machining (PMEDM) is one of the recent 
innovations for the enhancement of talents 
of EDM procedure. In PMEDM, the 
electrically conductive powder is jumbled 
together the dielectric of EDM, which 
reduces the insulating power of the 
dielectric fluid and will increase the spark 
gap among the tool and system. As an end 
result, the manner will become extra 
strong [3]. 
Jeswani [1] found out that the addition of 
about four g/l of first-rate graphite powder 
in kerosene will increase MRR by 60% 
and device wear through 15%. Wong et al. 
[5] compared the close to replicate- end 
phenomenon the use of graphite, Si, Al, 
beaten glass, SiC and molybdenum 
sulphide with one of a kind grain length. 
They cautioned that it's far important to 
have the perfect aggregate of powder and 
paintings piece materials and information 
of the fundamental mechanisms affecting 
such combinations will sell the programs 
of PMEDM to feasibly produce advanced 
floor finish and homes of components the 
usage of EDM. 
 
Experimental paintings 
Experiments were executed on Joemars 
AZ50 NC programmable Fuzzy controlled 
Electro discharge device. The workpiece 
material used is moderate metal (C- 
0.12%, Mn- zero.37%, Si- 0.02%, S-
zero.03%, P- zero.023%) having hardness 
price 60 HRB. A mainly designed 
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dielectric movement device is used to 
carry out the experiment. It is provided 
with dielectric tank with magnets with the 
intention to do away with the debris which 
is ferro-magnetic in nature. As the powder 
particles are non-magnetic in nature they 
may be recirculated. Aluminium and 
silicon powder components were added to 
kerosene as the working fluid inside the 
EDM technique. a few vital characteristics 
of powders which had been used inside the 
experiment are indexed in Table 1. 
 
 
 
Electrolytic copper and commercial grade 
graphite had been used as electrode 
material. tool electrodes had been prepared 
via fine die sharpening emery paper on 
high velocity lathe before test. The surface 
finish produced is of the order of zero.1-
zero.15 µm for copper and 0.2-zero.25 µm 
for graphite tool. The chosen technique 
parameters and their degrees for the 
experimentation are depicted in table 2.
 
 
 
Following complete factorial experimental 
design, overall of 42 experimental runs 
have been carried out for everymixture of 
method parameters. The reaction variables 
selected had been cloth elimination rate 
(MRR) anddevice wear fee (TWR). The 
overall machining conditions for the 
experimentation are given in Table 3.
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Fuzzy model for PMEDM Parameters 
Fuzzy good judgment offers a means of 
calculating intermediate values among any 
absolute values. A fuzzy logic consists of a 
fuzzifier, an inference engine, and a 
defuzzifier. First, the fuzzifier makes use 
of membership features to fuzzify enter in 
addition to output parameters. Inside fuzzy 
good judgment, structures play a mainly 
crucial position inthe induction of policies 
from observations in addition to expert 
understanding. Linguistic rules describing 
the manipulategadget include elements; an 
antecedent block (between the IF and 
AND) and a consequent block 
(followingTHEN). subsequent, the inferen-
ce engine plays a fuzzy reasoning on fuzzy 
policies to generate a fuzzy fee. finally, the 
defuzzifier converts the bushy price into a 
crisp value.  
 
RESULT AND DISCUSSION 
Fuzzy response surfaces are generated as 
one of the outputs of the fuzzy version the 
usage of the rule base created.those 
reaction surfaces display the nature of 
variation of the system response 
parameters with the variant within 
themanage parameters. They also represent 
the bodily significance of the procedure 
bushy response surfaces for MRR and Fig. 
four gives fuzzy response surfaces for 
TWR. The bushy response floorobtained 
for the effect of top present day and 
resistivity of device at the MRR. it's miles 
found from the reactionsurface that the 
MRR will increase non-linearly with boom 
in height contemporary. That is due to the 
increase within the discharge energy. But, 
with the increase in the resistivity of the 
device, the strength discharged thru the 
device is decreased inflicting a reduction 
in the MRR, the bushy reaction floor 
capturing effect of powder awareness with 
height modern day. For the powders and 
experimental situations used in this work 
it's miles discovered that the MRR reduces 
with growth in the attention level beyond 
five g/l. advantages of MRR are seen up to 
stage of around 4 g/l as additionally 
mentioned via Jeswani [1]. While MRR 
will increase with height contemporary, it 
reduces with boom in resistivity of 
powder. With growth in the resistivity of 
powder cloth the transitivity of the gap 
reduces main to large strength requirement 
for anpowerful discharge via the distance. 
As a result, for the identical modern-day 
the MRR reduces with boom in resistivity 
ofthe powder.  
 
CONCLUSION 
From the strive at developing fuzzy 
version for PMEDM imposing copper and 
graphite electrodes formachining of mild 
metal following principal conclusions may 
be drawn 
1. Fuzzification of inputs and outputs calls 
for careful consideration for growing a 
fuzzy rule base. Afuzzy club feature 
wishes to be selected for fuzzification of 
each of the inputs and outputs. 
2. The fuzzy rule base relates the inputs 
and the outputs. For each feasible 
aggregate of inputs whichchanges the 
procedure behavior and affects its output, 
an if-then kind of rule announcement is 
essential. 
3. It is visible that fuzzy version may be 
used to expect the PMEDM method 
output. 
4. Fuzzy response surfaces capture the 
PMEDM procedure reaction. 
5. Use of trade club features or a fewer or 
large variety of fuzzy sets for the inputs 
and outputs may want to boom the 
prediction accuracy of the bushy fashions. 
This technique is named as tuning of the 
bushy version which required wide variety 
of cycles to attain the accurate output from 
fuzzy models. 
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